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Introduction: 
Proapoptotc gone therapy al a enhanc he capacty of tuner cals to undergo apoptoss and renders the 
{umore senate to clasica I aneancer drugs and radoterapy. The proposed projects ¢_eagned forthe 

{argetad dalvery of proapoptte gones using PAMAM aenarmar. We hyptnesze that conjugation of sgma 
‘gands to denatners wi apacticaly target and debver he prospoptte gan (p53 psd} a beast caer 
cls over exqresing he signa re copor. Targeted gene expression wll be sczomptshed by ncoporating 
eparanase promoter nto te therapeutic plas. 


‘Specie sins of ne pro Jct re to: (1) characterize sg gand-cojug ated PAMANc denies by NMR. 
‘nd MALDI-TOF spectroscopy, 2) determine the celular uptake and tur spect a he surface mode 
“endrmars in various beast ance callines and normal el (2) eharatrz he eancer cal pe cf 
‘xpress af p83 (GFP p53 plasms with HPR promote) 4) acess te efflsency ofthese vero in indueng 
‘Spoptsis an sensing he drag estat breast conceal or hamothoeny 


‘Body: As stted in he stazement of werk (SOW) the project encompasses fur ask. A progress report on he 
‘xparments performed to accomplish hese ast even blow. 


“ask 1: To determine he breast cance cel specify of gms receptor lgsnds (haloperidol and ibogine)- 
conugated ptyamidoamine PADIAM) dendrimers 
+ Sythestspufeaton and stuctral analy sla raceptorlgand-cajugted PAMAM, 
ananmers by H WMP spectroscopy and WALD! TOF Spoconcony. 
2, ucoscanoe PT¢}abelng othe dandrenes and thar apes to beast cancer clin wil 


Patyamidoamin)(PAMAM) dendrimers of 38 generaton with carboxylate surface functnal groups were ts 
‘cttatd wih Nt doxjeuccnmid (NHS) to oan a sible PAMAM NHS. Tis NBS activated PANIAN was 
‘hen coupled win SV11 9. Nucear magnet resonance ( HNMR) spacvoscapy was pefomed using tukee 
‘Stoke spactomet’ wth 0,0 and presence of SV119n fal produc was ented 


Inaly, P_AMAM dendinarsot 35.960 eralon wa a conugat edt SV 119using tain 
‘imatnyaminosepiarbecinide (EDC) couping react. This EOC cose Iker wl couple COON sutace 
(groups of PAMAM aera iar wth terminal NH, group of SV119 by frm an ara e bend. Bry, EDC 6.8 
tg) was daalved nak of 1M MES [2(emorphaling)ethaneslonle seid bute, pH4.7. Tote 20 mg of 
PRN dendeme soled in deonized water (I mL) was added dop wise under string, This sokton Was 
Stired under nivogen fo one Wa roam tamperature. Aer SVI¥9 (12.8 mg) was decyaated to 
Feacion and sured for 4 ato cm temparatute. The raton mature wos dalyzed wih 10 aiuto MES 
bt or 2 hee and yophized 


‘The "HNMR spectrum of! conugate dno shaw any peaks. aroma ring protons of SV11._ 9 
caresponding to 68, 6.0 and 72 ppm, ony te CH proton of PAMAM from 253.7 ppm wee present (Fgue 
‘Thase aramate peaks were found when NM specu o SV'119 was recrded Aste fea clon pH was 
{tne los of arate rng of SV10 was abled flow po ha easton. 


‘Thus, the reaction msthod was hen mode to atwo step conjugation instead of one wth formation f sable 
‘whyaroxysuccninde este of PAMAN as lta stop. rly, the rs stop PAMAM (20 rm) was conugated 
{NHS (6.3rg) by EDC (6a) coupling fea clon n 0 MMES bu Mor Ater 12s of reaction a foo" 
‘emperaure the reachon mire was dalyzedandiyep had. int he sezond step 20.mg_ NHS esto! 
Senarimer was fst dissolved i phosphate bul of pH. To tha soon whl under st krag SV"¥9 was 
‘rectly added andveacted or 8 hs aroom temperature. The mot We was alyzed apa 10 Alt ed 
‘osphate blr pl far 24s ana en oped 


‘The ‘HNMR spectrum of he conjugate reves ld he presence of peaks of roma_te ng protons of SV1 19 
‘coresponding 106.8. 6.9 and 7.2 ppm slong wih CH protons of PAMAN fom 2-27 ppm (Figure 2). These 


peaks wore notfound In NMR sp ectum of only PAMAM. Thus, conjugaton of SV119t0 PAMAMwas 
onfmad by presence of ese peas covtospending to armas protons. 


PAMAM.NHS-SV119 was fuorescanty 
‘molecu of FITC wae eolugeed oon 


cod using FITC (Flucescelnsoiocynats) and approximately 1.2 
loci of PAMAM. Uptake study was performed In MCF-T as, 


‘esk 2:To conseuct_atherapeute plasmid (p53) contalning the he paranase pc ometarforbreasi can cee 
Sos ere expenon 
{1° PCR ampteation of he heparanase promote sequences 
2. iserion of sneparanasetuson gare i the muti cloning eof he GFP vec 
3. etermin the elt ofthe promote and enhancer on PSS gene expression in varcus eae 
‘ance a Ines (n=), 


The DHS bacteal cls containing GFP-p53 plasmid wer obtained fom Addgene(Pasmid 12091. Fgue 3) 
‘The cata w ere grown n AccuGENE® LB broth (Lanza, 8 lghm) and plasmids w ere aolstad using Gog 20 


(bydgesting wit Bam) Pi 
8c nat ner use ig 
Confirmed by sacophorels (Figure 5). 


DONA condensaton study at various charge rat los (NP) is under roy e56.Dendigexes were prepared a 
ferent NP rao (1-20) between he dander andthe cela (eines) plasmid ONA by ncuosing 
HEPES bute (25 mit, TOM MgC pH 7.) at room amporatie fr30 min Each sample was analyzed by 
‘ectophoess on 21% agarose gel centring him bom (0 uginL) a 75 V tar one Row (Figure 6). 
‘ranstecton stay using GFP-pS5 mn NGF? and restart cal ne NCURES-ADR in progress, Oenaiplones 
INP 5 revealed some vantecion (Figue 7} Opomizaten of hare ato, quai and parte sz is under 
progress 


“Task 3: To dtermine the therapeu afleney of dual targeting approach in varous ese cance ll nes 
inprogres) 
1. "Preparation and charetezaton ofthe igme igan(s-coqugated dendeer-(GFP-pS) plasmid 
comple 
2. Gene vansfecion and apoptosis analysis willbe parformed by DAP staining and west bloting 


‘ask 4: To determine he ff of aged prospoptte gene therapy on breast cancer cg elsance 
reversal tobe compte) 
1 induoe dexrubien arg resistance nvarous breast cancer MCF-7) cals 
2 Determine te efeacy of proapoptotic ganeherapy folowed by doxorubcn therapy oneal aby 
vl be testa by MTT os55y 


Key research accomplishments: Fr the fst tne nove sigma lgand coqugated PAMAM dendeners have 
been syathetzed. 


Reportable outcomes: Nove 


‘Conclusion: SV119 coqugatad PANAM dandimars were sythesled andthe co ugaton of PAMAMANES- 
‘Svit0was contmed Using "HNMR spectroscopy. Caluarupake sy ofF ITClabeled PANANE-NHS- 
'8V110 was permed i NCF-T cals, Dendiplxes were prepares wth sigma receptor ig. andcougates 
PAMAM denarmars snd pS®-GFP plasma. Oonarglx stbly was assessed agarose gol clctrontore is 
nd protinay experiments ware performed” determine the ranatacton efioney of heee@endigieses 
cE? cls and NCURES-ADR cel, Constructo oa therapeute asm (p53) containing the heparanase 
ometeris ross, rest can ce call spate expression of p53 walbeTe ted nama ana stat 
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Append 
‘PAMANS.5-57139 by EDC Coupling 


Figure 1-H NHR dala of $7179 conjugated PARAM, dnarimers by EDC couping. Absence of aematic 
fing of SV119in ta nl product cont he hye of tha product tow pl 


Figure 4: Cosed orca and taco pEGEP-N1-p53. (A ONA Ladder (nnesota Molecular ne, Minneapos, 
TUN} [B] Lane 1: DNA Ladder, Lane 2: Pues ark plasmid (Asopenh 12081), Lane 3: Linaa plasmas 
[DNA obisined ar igesion wth Bam (Ferment ne, len Bure, MD) 
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Figure 5: Restetion digestion of pEGFP-N1-p53. Lane 1: DNA Lads, Lane 2: Pui plasm, Lane 3: 
Plasmid dlgeson using Bom and Pst (Fermentas In, Glen Buri, MD} 


Figure 6: Agarose gel electrophoresis of dendriplexes. Lane 1: DNA Loder, Lane 2: Pure plasm, 


{Lame 3-8: Dendpines a NP 2, 10,5, 1.0 Sand0 


Figure 7: Pretoinary gan analcton study In MOF-T and NOURES-ADR oats, 


